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INTRODUCTION
Hypertensive disorder during pregnancy is one of the most common complications that effect human pregnancy. It is one of the leading causes of maternal and foetal mortality & morbidity. 1 Intrauterine growth restriction (IUGR) is defined as those foetuses with birth weight less than the 10 th percentile for the gestational age. It is a significant condition associated with increased perinatal complications and neonatal death. Pregnancy induced hypertension (PIH) is a major complication affecting pregnancy which is associated with significant maternal and foetal complications. 1 When both of these conditions are coexistent chances of complication is often increased. With the introduction of doppler to obstetrics, it has been possible to assess the foetal and uteroplacental circulation in a noninvasive way. Early diagnosis of intrauterine growth restriction helps in reducing perinatal and neonatal complication, mortality and morbidity. Doppler blood flow studies of umbilical artery are a better predictor of neonatal outcome than estimated foetal weight. 2, 3 As compared to uterine artery, umbilical artery is regarded as a good predicator of foetal outcome. 4 There are scanty reports on the role of doppler in IUGR. Hence, the purpose of this study was to evaluate the role of umbilical artery doppler in PIH ladies with clinical suspicion of IUGR and to predict the foetal outcome.
METHODS
This prospective study was conducted in the Department of Radiology and Imaging between January 2014 and June 2015. Ethical clearance was obtained from the institutional review board.
A total of 44 singleton pregnancies complicated with PIH and clinical suspicion of IUGR were evaluated using ultrasonography and doppler. Pregnant ladies beyond 34 weeks of pregnancy were included in the study. Gestational age was calculated based on last menstrual period (LMP). Multifoetal pregnancies, Gestational diabetes, pregnant ladies who lacked follow up, ladies with uncertain LMP and chronic illness were excluded from the study. The detailed obstetric examination was performed followed by doppler of an umbilical artery using LOGIQ P3-GE Medical systems with 3.5 MHz curvilinear probe after obtaining a detailed history. The umbilical artery S/D ratio was calculated from a free loop of cord midway between the placenta and insertion of cord. Measurements were taken during foetal inactivity and apnea. All the pregnant ladies were followed up till delivery. Birth weight and adverse foetal outcome were recorded. Babies were divided into two groups as Small for gestational age (SGA) and Appropriate for gestational age (AGA) based on Lubchenco chart. SGA was taken as IUGR. Foetal outcome was recorded as normal and adverse outcome. The adverse outcome included perinatal hypoxia, periventricular leukomalacia, intraventricular haemorrhage, neonatal death. Out of 44 pregnant ladies, 1 was excluded due to chronic illness, 1 was excluded because of multifoetal pregnancy, 2 were lost during follow up and 2 were excluded because of uncertain LMP and gestational age. A total of 38 pregnant ladies were included for statistical analysis.
SPSS version 18 was used for statistical analysis. Sensitivity and specificity of S/D ratio in diagnosing IUGR and predicting foetal outcome were calculated. S/D ratio of >3 in umbilical artery was considered abnormal as per the standard reference value. Absent and reverse end diastolic flow was also considered abnormal. RI of umbilical artery >0.7 was considered as abnormal. 4 
RESULTS
A total of 38 pregnant ladies with PIH and clinical suspicion of IUGR beyond 34 weeks of gestation were included in the study. Age of the patients ranged from 20 to 30 years with mean age of 25.2±2.6 years. Most of them were primigravida (52.6 %). Bad Obstetric history was present in 10/38 pregnant ladies (26.3%). Most of the ladies had the amniotic fluid index (AFI) of 8 to 24 cm (Table 1) . and negative predictive value of 33.3% in diagnosing IUGR (Table 2 ).
Umbilical artery RI had a sensitivity of 50%, specificity of 28.6%, positive predictive value of 54.5% and negative predictive value of 25% in diagnosing IUGR (Table 3) .
Similarly, S/D ratio of umbilical artery had a sensitivity of 100% %, specificity of 46.2%, positive predictive value of 46% and negative predictive value of 100 % in diagnosing adverse foetal outcome ( Table 4 ).
The sensitivity of umbilical artery RI in diagnosing foetal outcome was 100%, specificity was 61.5%, positive predictive value was 54.5% and negative predictive value was 100% (Table 5 ).
There were 4 pregnant ladies with eclampsia and 2 had HELLP syndrome.
There was no reversal of diastolic flow in umbilical artery. Three pregnant ladies had absent diastolic flow in umbilical artery. All three babies born to such mothers had prolonged NICU admission. The purpose of prenatal examinations is to identify foetuses at increased risk for perinatal morbidity and mortality. Haemodynamic changes in the foetoplacental circulation are illustrated by umbilical artery velocimetry. As the number of tertiary stem villi and arterial channels increases, foetoplacental compartment develops, hence the impedance of the umbilical artery decreases. The resistance of Umbilical artery declines from 15 weeks of gestation. The diastolic component in the umbilical artery waveform appears during early second trimester. 5 Yoon et al demonstrated that absent umbilical artery waveform is strongly associated with adverse perinatal outcome. 6 Burrell SJ and colleague have found the positive role of umbilical artery doppler ultrasonography in reduction of perinatal mortality in highrisk pregnancies. 7 Later, the finding was also confirmed by Westergaard HB et al. In a study conducted by Khalid M et al, out of 36 hypertensive patients, 80% had abnormal umbilical artery doppler study. 8 In our study, out of 38 hypertensive patients, around 68% had abnormal umbilical artery doppler. Bhatt CJ et al found that 46% of hypertensive patients had abnormal umbilical artery doppler with abnormal S/D ratio. 4 Age of our patients ranged from 20 to 30 years with mean age of 25.2±2.6 years, which was similar to the study of Jasovic-Siveska E et al. 9 Around 53% of our patients were primigravida which was similar to the study of Khalid M et al. 8 In our study, 63% were SGA and 37% were AGA, which was similar to the finding of Fleschier et.al. 10 A reverse finding was observed by Khalid M et al, around 31% had SGA, 67% had AGA and 2.78 % had IUD. 8 Around 13% of our patients had neonatal death.
In our study, abnormal S/D ratio in umbilical artery was seen in 68% of pregnant hypertensive ladies and around 62% of those cases had IUGR babies almost similar to the finding of Bhatt CJ et al. 4 Khalid M et al found that 38% of hypertensive patients with abnormal umbilical doppler had IUGR babies. 8 In our study around 55% of hypertensive pregnant ladies with abnormal umbilical artery RI and 62% of hypertensive pregnant ladies with abnormal S/D ratio had IUGR babies.
A systematic review and bivariate metaanalysis has concluded that foetal umbilical artery doppler is a moderately useful test to predict mortality in a high-risk pregnancy population. 11 In cases of IUGR, the presence of abnormal umbilical artery doppler is regarded as the best predictor of adverse perinatal outcome. 12 Lakhkar BN and colleagues observed that S/D ratio of Umbilical artery was the most sensitive in predicting perinatal morbidity but had a low specificity, sensitivity was 67% and specificity was 45%. 13 Ozeren M et al observed higher sensitivity of 88%. 14 We had even higher sensitivity of abnormal S/D ratio of umbilical artery (100%) in diagnosing adverse foetal outcome but specificity was only 46%. In our study, adverse outcome was seen in 32% of cases, out of which 42% had neonatal death. Both RI and S/D ratio of umbilical artery were abnormal in foetuses with adverse outcome. Around 46% of patients with abnormal S/D ratio had adverse foetal outcome whereas up to 55% of patients with abnormal RI had adverse foetal outcome.
CONCLUSION
Umbilical artery Doppler is an effective tool in diagnosing small for gestational age and predicting adverse foetal outcome. It should be routinely used in high risk pregnancies so that timely action can be taken for better outcome of foetus and mother. However, a study on larger sample size is recommended to generalize our finding.
